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(4) VHDLIRIEFF:
LIBRARY IEEE;
USE IEEE.STD LOGIC_1164.ALL;
USE WORK.P_ALARM.ALL;
ENTITY ALARM_CONTROLLER IS
PORT( RESET: INSTD_LOGIC;
CLK : IN STD_LOGIC;
KEY : IN STD LOGIC;
ALARM BUTTON : IN STD _LOGIC;
TIME_BUTTON : IN STD LOGIC;
LOAD_NEW A : OUT STD_LOGIC;
LOAD NEW _C: OUT STD_LOGIC;
SHOW_NEW TIME : OUT STD_LOGIC;
SHOW_ A : OUT STD_LOGIC);

END ALARM_CONTROLLER;



ARCHITECTURE ART OF ALARM_CONTROLLER IS

CONSTANT KEY_TIMEOQUT : T_SHORT : = 500;
CONSTANT SHOW_ALARM> EOUT:\&S\HORT: = 500;
SIGNAL CURR_STATE : T STATE:| &¥4 WA
SIGNAL NEXT_STATE: T STATE;

SIGNAL COUNTER K : T_SHORT;

SIGNAL ENABLE_COUNT K: STD_LOGIC;

SIGNAL COUNT K END: STD_LOGIC;

SIGNAL COUNTER A : T_SHORT;

SIGNAL ENABLE_COUNT A: STD_LOGIC;

SIGNAL COUNT A_END: STD_LOGIC;
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BEGIN
PROCESS(CLK, RESET)
BEGIN
IF RESET ='1' THEN
CURR_STATE <= SO0; --RBEM
ELSIF RISING_EDGE(CLK) THEN
CURR_STATE <= NEXT_STATE;
END IF; - - REFEH#
END PROCESS:;
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PROCESS(KEY, ALARM_BUTTON, TIME_BUTTON,

CURR_STATE, COUNT _A_END, COUNT K_END)

BEGIN
NEXT _STATE <= CURR_STATE;
LOAD NEW A <='0';
LOAD NEW C <='0";
SHOW_A <='0";
SHOW_NEW_TIME <='0';
ENABLE_COUNT K <="0";
ENABLE_COUNT A<=0’; --¥¥{E, #IiE4k
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CASE CURR_STATE IS
WHEN S0 =>
IF (KEY ='1") THEN
NEXT_STATE <= S1;
SHOW_NEW_TIME <= “1; - - #H| B8N K5 E
ELSIF (ALARM_BUTTON ='1") THEN
NEXT_STATE <= S4;
SHOW A <=‘1’; - - P BN B TE]
ELSE
NEXT_STATE <= S0;
END IF;
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WHEN S1 =>

IF (KEY ='1") THEN

NEXT_STATE <= S1;
ELSIF (ALARM_BUTTON ='1') THEN

NEXT_STATE <= S2;

LOAD_NEW_A <= “1"; - - 3%l 15 %€ 37 1 [ 2 i) 8]
ELSIF (TIME_BUTTON = '1") THEN

NEXT_STATE <= S3;

LOAD_NEW_C <=‘1’; - - ¥l ¥ % #7175 B 8]
ELSE

IF (COUNT_K_END ='1") THEN

NEXT_STATE <= S0;

ELSE
NEXT STATE <= S1; - - &5} Hkr
END IF;
ENABLE_COUNT_K <='1"; - - T TRt W e i 5%
END IF;

SHOW_NEW _TIME <=‘1’; - - #%§] 88N 1 a <




WHEN S2 =>
IF (ALARM_BUTTON ='1") THEN
NEXT_STATE <= S2;
LOAD_NEW_A <= ‘1’5 - - $4ll 5 5 1 7 2 Bt ]
ELSE
NEXT_STATE <= SO0;
END IF;
WHEN S3 =>
IF (TIME_BUTTON ='1") THEN
NEXT_STATE <= S3;
LOAD_NEW_C <= ‘1’5 - - il & & Hr B By [A]
ELSE
NEXT_STATE <= S0
END IF;
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WHEN S4 =>
IF (KEY ='1") THEN
NEXT_STATE <= S1;
ELSE
NEXT_STATE <= S4;
IF (COUNT_A_END ='1') THEN
NEXT_STATE <= SO0; - - BETIR ]SO
ELSE
NEXT_STATE <= S4;
SHOW_A <=‘1’; - - 27 [ B S TH]
END IF;
ENABLE_COUNT A <='1';
END IF;
WHEN OTHERS =>
NULL;
END CASE;
END PROCESS;
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COUNT_KEY : PROCESS(ENABLE_COUNT K, CLK)
BEGIN
IF (ENABLE_COUNT_K ='0") THEN
COUNTER K <='0';
COUNT_K_END <='0';
ELSIF (RISING_EDGE(CLK)) THEN
IF (COUNTER_K >= KEY_TIMEOUT) THEN
COUNT_K_END <="'1';
ELSE
COUNTER_K <= COUNTER K + 1;
END IF;
END IF;

END PROCESS; - - ¥R R R e N R
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COUNT ALARM : PROCESS(ENABLE_COUNT A,
BEGIN
IF (ENABLE_COUNT_A ='0") THEN
COUNTER_A <=0;
COUNT_A_END <="'0";
ELSIF RISING_EDGE(CLK) THEN
IF (COUNTER_A >= SHOW_ALARM_TIMEOUT) THEN

COUNT_A_END <='1';

ELSE
COUNTER_A <= COUNTER A + 1;
END IF;
END IF;
END PROCESS; - - “ TN I PP I 1) B B AR
END ART;
65) HMHIEHISFRIFESLSER:

CLK)
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7. BRIREIARHI T
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(2) THES%FEHVHDLIEIZRF :

LIBRARY IEEE;

USE IEEE.STD _LOGIC_1164.ALL;

USE WORK.P_ALARM.ALL;

ENTITY ALARM_CLOCK IS

PORT (KEYPAD : IN STD LOGIC_VECTOR(9 DOWNTO 0);

KEY DOWN: IN STD_LOGIC;
ALARM BUTTON: IN STD LOGIC;
TIME_BUTTON : IN STD LOGIC;
CLK : IN STD LOGIC;
RESET : IN STD LOGIC;
DISPLAY : OUT T_DISPLAY;
SOUND _ALARM : OUT STD_LOGIC);

END ALARM_CLOCK;



ARCHITECTURE ART OF ALARM_CLOCK IS
COMPONENT DECODER -- ##1Ji F o 11 & X
PORT(KEYPAD: IN STD_LOGIC_VECTOR(9 DOWNTO 0);
VALUE : OUT T_DIGITAL);
END COMPONENT;
COMPONENT KEY_BUFFER -- £ FH soffim & X

COMPONENT ALARM_COUNTER -1 FH Joffsm 1 & X
COMPONENT ALARM_REG -- ##1i F jo/43m 1 e X

COMPONENT ALARM_CONTROLLER -- 71 F jo/43m E e X
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COMPONENT DISPLAY_DRIVER -- £ B o3 1 2 X
COMPONENT FQ_DIVIDER - 1A F o e X

SIGNAL INNER_KEY : T DIGITAL;
SIGNAL INNER _TIME : T_CLOCK_TIME;
SIGNAL INNER _TIME_C: T _CLOCK_TIME;
SIGNAL INNER _TIME_A: T _CLOCK_TIME;
SIGNAL INNER_ L_C: STD_LOGIC;
SIGNAL INNER L A: STD LOGIC;
SIGNAL INNER_S A : STD_LOGIC;
SIGNAL INNER_S N: STD_LOGIC;
SIGNAL INNER_SEC_CLK: STD_LOGIC;
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FOR ALL: DECODER USE ENTITY WORK.DECODER(ART);

FOR ALL: KEY_BUFFER USE ENTITY WORK.KEY_ BUFFER(ART);

FOR ALL: ALARM_COUNTER USE ENTITY
WORK.ALARM_COUNTER(ART);

FORALL: ALARM_REG USE ENTITY WORK.ALARM_REG(ART);

FOR ALL: ALARM_CONTROLLER USE ENTITY
WORK.ALARM_CONTROLLER(ART);

FOR ALL: DISPLAY_DRIVER USE ENTITY
WORK.DISPLAY_ DRIVER(ART);

FORALL: FQ_DIVIDER USE ENTITY WORK.FQ_DIVIDER(ART);
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BEGIN

U1: DECODER PORT MAP(KEYPAD, INNER_KEY);

U2: KEY_ BUFFER  PORT MAP(INNER_KEY, KEY_DOWN,

RESET, INNER_TIME);
U3: ALARM_CONTROLLER
PORT MAP(KEY_DOWN, ALARM_BUTTON,

TIME_BUTTON, CLK, RESET,
INNER_L_A, INNER L_C,
INNER_S_N, INNER S A);

U4: ALARM_COUNTER PORT MAP(INNER_TIME, INNER L_C,
INNER_SEC_CLK, RESET,
INNER_TIME_C);
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U5: ALARM_REG PORT MAP(INNER_TIME, INNER_L_A, CLK,
RESET, INNER_TIME_A);

U6: DISPLAY_DRIVER PORT MAP(INNER_TIME_A,
INNER_TIME_C, INNER_TIME,
INNER_S_N, INNER_S_A,
SOUND_ALARM, DISPLAY );

U7: FQ_DIVIDER PORT MAP(CLK, RESET, INNER_SEC_CLK);

END ART;

3) HMERGEHEMEHEER:
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